Objective: The purpose of this study was to evaluate the variation in tonsil size and prevalence of asymmetric tonsils in 4-to 17-year-old schoolchildren and the relationships between tonsillar hypertrophy and frequent tonsillitis, frequent fever, and sleep-related symptoms observed by parents. Design: Cross-sectional study. Setting: Six daycare centres, four primary schools, and four high schools. Methods: Questionnaire and physical examination.
Key words: apnea, asymmetric tonsil, snoring, tonsil size, tonsillar hypertrophy T he tonsils and adenoids are part of Waldeyer's ring, the basic function of which is antibody formation; they react later against a great variety of antigens.' The tonsils and adenoids are very small at birth. Rarely, children are born with unusually large adenoid and tonsil tissues. The adenoid and tonsil tissues usually increase in size throughout childhood and tend to regress in adolescence.Ŝ everal authors have reported that grossly enlarged tonsils have serious symptoms and complications.^"Â lthough it is well known that adenotonsillar hypertrophy is a childhood disease, epidemiologic studies on the prevalence of adenotonsillar hypertrophy in childhood are rarely seen in the literature.
Tonsillar asymmetry is usually secondary to benign hyperplasia. However, asymmetric tonsils may indicate a serious underlying disorder, such as lymphoma, lipid storage disease, or Langerhans' cell histiocytosis.^"Â symmetry of tonsils that arouses a suspicion of malignancy is one of the indications of tonsillectomy.'" As with the variation in tonsil size, there is a lack of knowledge about the prevalence of tonsil asymmetry in the literature.
This study was performed to evaluate the variation in tonsil size and the prevalence of asymmetric tonsils in 4-to 17-year-old schoolchildren and the relationships between tonsillar hypertrophy and frequent tonsillitis, frequent fever, and sleep-related symptoms observed by parents.
Methods
Between March and May 2003, 2000 children aged 4 to 17 years in six daycare centres, four primary schools, and four high schools in DenizH, Turkey, were surveyed. From these children, 1784 questionnaires were completed appropriately, with an overall response of 89.2%.
The questionnaire included questions concerning histories of tonsillectomy and/or adenoidectomy, frequent tonsillitis, frequent fever, and symptoms of sleepdisordered breathing, such as regularity in snoring, observed apneas, sleeping disturbances, and constant mouth breathing during sleep. The Obstructive Sleep Apnea Syndrome Expanded Childhood Questionnaire formulated by Carroll and colleagues" was used. Parents reported snoring and apnea on a 4-point scale: 0 = never, 1 = seldom, 2 = often, and 3 = always. Habitual snoring and apnea were considered present if parents reported snoring and apnea as either often or always. A detailed form was completed for each child by the parents. Thereafter, the size of the tonsils was evaluated by the first author in all children and scored on a 4-point scale as follows: grade 1, tonsils were in the tonsillary fossa and were barely seen behind the anterior pillars; grade 2, tonsils were visible behind the anterior pillars; grade 3, tonsils extended three-quarters of the way to the midline; grade 4, tonsils were completely obstructing the airway.^''^"'^ Tonsillar asymmetry was determined to be present when there was at least a +1 difference in the two tonsils.''*
The interrelationships between tonsillar hypertrophy and other studied items were examined by chisquare tests, and those with tonsillectomy and/or adenoidectomy were excluded from statistical analysis. A significant difference was indicated by a p value < .05.
Results
Two hundred sixteen children were excluded from the study owing to incomplete or improperly completed questionnaires. A total of 1784 questionnaires, from 803 (45%) boys and 981 {55%) girls, were completed by parents.
The prevalence rates of frequent tonsillitis and fever were 19.9% and 24.7%, respectively. The prevalence rates of snoring, habitual snoring, observed apnea, and habitual observed apnea were 24.6%, 4.1%, 3.8%, and 0.9%, respectively ( Table 1 ). The prevalence rates of often or always snoring and observed apnea, frequent fever, and tonsillitis decreased with increasing age (Figure 1) . The results of tonsil scoring were as follows: grade 1, 62.7%; grade 2, 28.4%; grade 3, 3.3%; and grade 4, 0.1%. Ninety-eight children had tonsillectomy and/or adenoidectomy operation before the study. The prevalence rate of tonsillar hypertrophy in schoolchildren was 3.4%. Forty-seven children (1.7%) were determined to have asymmetric tonsils ( Table 2 ). The prevalence rate of grade 1 tonsils was increasing, whereas the prevalence rates of grade 2 and 3 tonsils were decreasing with increasing age. Grade 4 tonsils were determined in only 6-and 7-year-old schoolchildren. Tonsil size peaked in 4-to 8-year-old children (Figure 2) .
For statistical comparisons, grade 3 and 4 tonsils were grouped as obstructive tonsil size and grade 1 and 2 tonsils were grouped as nonohstructive tonsil size. Ninety-eight children with tonsillectomy and/or adenoidectomy were excluded from the statistical analysis. The interrelationships between obstructing tonsil size and all other studied items were examined hy chi-square tests (Table 3) . Tonsillar hypertrophy was found to be significantly associated with male gender (p = .007, odds ratio [OR] 1.99), a history of frequent tonsillitis (p < .001, OR 3.4), a history of frequent fever (p < .001, OR 2.7), often or always snoring (p < .001, OR 15.1), and often or always observed apnea {p = .017, OR 6.62) (see Table 3 ).
Discussion
Lymphoid tissue in Waldeyer's ring is sparse at birth. This is followed by a period of proliferation and eventual involution.'^ Tonsillar hypertrophy begins in early childhood and continues until puberty, after which atrophic changes may occur.'^ In the literature, there is a lack of knowledge about variation in tonsil size in children. This is the first report that evaluated tonsil size by physical examination in 4-to 17-year-old schoolchildren. Previously, Fujioka and colleagues found that the adenoids peak in size between 3 and 6 years of age and then begin to atrophy according to radiographic evaluation of adenoid size.'^ We similarly found tonsil size to be the greatest in 4-to 8-year-old children and to gradually decrease in the following years. Grade 2 tonsils were most frequently encountered in the 4-year-old age group, whereas grade 3 tonsils constituted only 14% of this group. In our study, tonsillar hypertrophy was found to be significantly associated with male gender. Greenfeld and colleagues reported male dominance among children with obstructive sleep apnea syndrome, which is compatible with our results.'^ Male gender may be a risk factor for tonsillar hypertrophy. This may be due to anatomic structure and hormonal profile.
Hypertrophic tonsils may cause obstruction or accompany chronic or recurrent tonsillitis in some children. They are also accused of repeated attacks of local or systemic infections.'^''^ In our study, there was a statistically significant association between tonsillar hypertrophy and a history of frequent tonsillitis and fever (see Table 3 ). On the other hand, in the studied population, 55% of children with tonsillar hypertrophy had no history of recurrent tonsillitis. It is well known that tonsillar hypertrophy can be present even in the absence of a history of infection.Ŝ noring, restless sleep, observed apnea, and constant oral breathing during sleep are nocturnal signs of pharyngeal obstruction owing to tonsillar or adenoid hypertrophy in children. In previous studies, the prevalence of snoring every night (described as habitual snoring in this study) was found to be between 6.2 and 12.1 in children up to 7 years old.^"'^^ In this study, habitual snoring was found to be 4.1%, and this is lower than the results of previous studies^""^^ but higher than the results of Kara and colleagues' study done in Denizli {7.A°/o)P The different age groups could explain these varying rates. As clearly seen in our results, the prevalence of snoring reaches its maximum at age 4 years and gradually decreases parallel to the prevalence of tonsillar hypertrophy. On the other hand, the prevalence rate of habitual snoring was found to be higher than the prevalence rate of tonsillar hypertrophy. Therefore, habitual snoring could not be explained only with tonsillar hypertrophy. Observed apnea is an associated symptom of obstructive adenotonsillar hypertrophy. In this study.
the rate of observed apnea prevalence was found to be 3.8%, which was higher than the results of Kara and colleagues' study {2.J°/o)P The different age groups could explain these varying rates. Also in our study, there was a statistically significant relationship between tonsillar hypertrophy and observed apnea, which agrees with the results in the literature.
There are not enough studies on the prevalence of tonsil asymmetry. The prevalence of asymmetric tonsils was uncommon among 4-to 17-year-old schoolchildren in Denizli. Although the asymmetry of tonsils arouses a suspicion of malignancy, it may often be an illusion secondary to a difference in the depth of the tonsillar fossa.''' The presence of tonsil asymmetry without factors such as significant systemic signs and symptoms, progressive enlargement of the tonsil, ipsilateral cervical adenopathy, and a history of malignancy may not indicate malignancy.''' In our study. because children with asymmetric tonsils did not have these warning sign and symptoms, the tonsils were not considered to be malignant.
Conclusions
A tonsil size curve was developed in 4-to 17-year-old schoolchildren in Denizli, Turkey. The rates of tonsillar hypertrophy and the prevalence of asymmetric tonsils were found to be low. Tonsillar hypertrophy was found to be significantly associated with the signs and symptoms of upper airway infection and upper airway obstruction. Tonsillar hypertrophy is most frequently encountered at age 4 years and gradually decreases in the following years.
Children aged 4-to 8 years with oropharyngeal symptoms, such as a history of frequent tonsillitis and fever, snoring, observed apnea, and particularly male gender, should consult with otorhinolaryngology and pediatric pulmonology physicians for the evaluation of adenotonsillar tissue and polysomnography.
